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Purpose: We aimed to evaluate the efficacy of warm water sitz baths in patients who 
have undergone transurethral resection of the prostate (TURP) owing to lower urinary 
tract symptoms secondary to benign prostatic hyperplasia. 
Materials and Methods: We reviewed the records of 1,783 patients who had undergone 
TURP between 2001 and 2009. In the warm water sitz bath group, patients were in-
structed to sit in a tub containing lukewarm water at 40-45oC for 10 minutes each time. 
Patients were advised to perform the procedure for at least 5 days immediately after 
the removal of a Foley urethral catheter. The differences in post-TURP complications 
between the warm water sitz bath group and the no sitz bath group were compared. 
Results: After TURP, 359 of the 1,561 patients performed a warm water sitz bath. 
Complications after TURP, such as hemorrhage, urinary tract infection, urethral stric-
ture, and acute urinary retention were found in 19 (5.3%) and 75 (6.2%) patients in the 
sitz bath and no sitz bath groups, respectively (p=0.09). There was a significant differ-
ence in postoperative complications such as urethral stricture between the warm sitz 
bath group and the no sitz bath group (p=0.04). The group that did not undergo warm 
water sitz bath treatment showed a 1.13-fold increased risk of rehospitalization within 
1 month after TURP due to postoperative complications compared with the warm water 
sitz bath group (odds ratio [OR]=1.134; 95% confidence interval [CI], 1.022 to 1.193; 
p=0.06). 
Conclusions: Warm water sitz bath treatment reduced postoperative complications 
such as urethral stricture. These results suggest that large-scale prospective studies 
are needed to establish an ideal method and optimal duration of sitz baths.
Key Words: Complications; Hydrotherapy; Transurethral resection of prostate; Urethral 
stricture
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, 
distribution, and reproduction in any medium, provided the original work is properly cited.
Article History:
received 12 July, 2010
accepted 16 October, 2010
Corresponding Author:
Byung Ha Chung
Department of Urology, Gangnam 
Severance Hospital, Yonsei University 
Health System, 146-92, Dogok-dong, 
Gangnam-gu, Seoul 135-720, Korea
TEL: +82-2-2019-3474
FAX: +82-2-3462-8887
E-mail: chung646@yuhs.ac
INTRODUCTION
Although medical therapy such as alpha-adrenergic block-
ers and 5-alpha reductase inhibitors has proven valuable 
in the treatment of patients with lower urinary tract symp-
toms (LUTS) secondary to benign prostatic hyperplasia 
(BPH), transurethral resection of the prostate (TURP) has 
served as the gold standard surgical modality for BPH for 
several decades [1]. However, this procedure can cause 
complications, including bleeding, hyponatremia, ure-
thral stricture, incontinence, retrograde ejaculation, and 
bladder neck contracture [2,3]. Furthermore, the incidence 
of postoperative bleeding complications necessitating 
blood transfusion has been reported to be as high as 6.4% 
in the general population [4].
　The warm water sitz bath is well known as a safe and low 
morbidity method of treatment for anorectal and gyneco-
logic conditions [5,6]. Most physicians, including colon and 
rectal surgeons, recommend warm sitz baths to relieve 
pain in the perineal region and to promote wound healing, 
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TABLE 1. Comparison of preoperative, operative, and postopera-
tive variables by group
Sitz bath 
group
No sitz 
bath group
p-value
Preoperative findings (n) 359 1,202
　Age (yr) 67.9±5.7 68.2±6.1 0.65
　Prostate volume (cc) 46.8±6.0 48.5±4.9 0.23
　IPSS (total score) 15.9±2.1 15.7±1.8 0.56
Operative findings (n) 311 1,115
　Operation time (min) 43.3±8.2   44.8±10.1 0.45
　Resection volume (cc) 19.8±3.8 20.6±2.9 0.76
Postoperative findings (n) 311 1,115
　Mean catheter time (d)   2.6±0.2   2.9±0.3 0.23
　Mean hospital stay   3.7±0.2   3.9±0.2 0.12
The values for age, prostate volume, IPSS, operation time, re-
section volume, mean catheter time, and mean hospital stay are
Means±SD. IPSS: International Prostate Symptom Score
even though there is no rational explanation for this ma-
neuver [7]. However, to our knowledge, there are no reports 
about the efficacy of warm water sitz baths in the realm of 
urology. Some urologists do not recommend the warm wa-
ter sitz bath after TURP because of the risk of postoperative 
bleeding, whereas others recommend this method for pain 
relief and patient comfort. Therefore, we evaluated the effi-
cacy of warm water sitz baths during the post-TURP 
period. 
MATERIALS AND METHODS
We reviewed the records of 1,783 patients who had under-
gone TURP between January 2001 and September 2009. 
All patients underwent TURP by 3 urologists who have per-
formed the procedure in at least 100 patients. We excluded 
222 patients who had been taking medications such as anti-
coagulants or antiplatelet agents after TURP. Patients 
were also excluded if they had confirmed prostate cancer, 
neurogenic bladder dysfunction history, acute or chronic 
prostatitis, or prostatic abscess within the previous 3 
months before TURP. The subjects were divided into 2 
groups depending on whether they performed warm sitz 
baths after TURP or not. 
1. Preoperative evaluation
The preoperative workup included determination of the 
prostate volume as assessed by digital rectal examination 
and transrectal ultrasonography (BK Medical, Herlev, 
Denmark), International Prostate Symptom Score (IPSS), 
quality of life score, uroflowmetry, serum prostate-specific 
antigen, complete blood count, and blood chemistry. 
2. Operative technique
TURP was performed in a similar manner as for standard 
resection. The operation field was cleaned with Betadine 
solution and the urethra lubricated with chlorhexidine 
jelly. Resection was performed by using a 24 F continuous- 
flow resectoscope and cutting loop (Richard Wolf GmbH, 
Knittlingen, Germany). During the operation, surgical jelly 
was frequently applied to the meatus. The electrosurgical 
generator was set to 150 W for cutting and 60 W for coagu-
lation. At the end of the operation, a 22 Fr Foley catheter 
coated with standard latex and polyvinyl chloride was in-
serted and mildly traced for hemostasis until the urine be-
came clear. The postoperative catheterization time was 
recorded.
3. Follow-up
One urologist recommended warm water sitz baths and the 
others did not. In the warm water sitz bath group, patients 
were instructed to sit in a tub containing lukewarm water 
for 10 minutes each time. Patients were advised to perform 
the procedure for at least 5 days immediately after the re-
moval of the Foley urethral catheter. All patients were dis-
charged on the day when the Foley catheter was removed, 
and the patients in the sitz bath group were instructed to 
practice the sitz bath immediately after being discharged. 
Postoperative complications such as hemorrhage, urinary 
tract infection, urethral stricture, and acute urinary re-
tention were regarded as an incidence of readmission with-
in 1 month after TURP. 
4. Statistical analysis
Significance of differences in age, prostate volume, IPSS, 
operative time, and resection volume among urologists 
were examined by using ANOVA. The chi-square test was 
used to determine the significance of differences in post- 
TURP complications between the 2 groups. Multiple logistic 
regression analysis was used for the independent risk fac-
tors of rehospitalization due to post-TURP complications. 
Values of p＜0.05 were considered significant. 
RESULTS
Among 1,561 patients, 359 performed warm water sitz 
baths after TURP. The mean patient age was 68.1 years 
(range, 43-97 years). The mean prostate volume was 47.1 
cc, operative time was 43.9 minutes, and resection volume 
was 20.3 cc. There were no significant differences in pre-
operative or perioperative findings among the urologists 
(data not shown). 
　Table 1 shows the comparison of preoperative, operative, 
and postoperative variables by group. There were no sig-
nificant differences in the preoperative, operative, or post-
operative variables between the sitz bath and no sitz bath 
groups. Of the 359 men who performed warm water sitz 
baths, 19 patients (5.3%) were readmitted within 1 month 
owing to post-TURP complications, whereas 75 patients 
(6.2%) in the no warm water sitz bath group were read-
mitted. Of the cases of postoperative complications, ure-
thral stricture developed in 0.28% (1/359) in the sitz bath 
group and 0.92% (11/1,202) in the no sitz bath group (p= 
0.04) (Table 2). The odds ratios (ORs) of rehospitalization 
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TABLE 2. Postoperative complications and management within 1
month after TURP 
Sitz bath 
group (%)
No sitz bath 
group (%)
p-value
Postoperative
 complications (n)
19 75
　Hemorrhage 13 (68.4) 48 (64.0) 0.76
　Urinary tract infection   4 (21.1) 12 (16.0) 0.34
　Urethral stricturea 1a (5.3) 11a (14.7) 0.04
　Acute urinary retention 1 (5.3) 4 (5.3) 0.77
Treatment
　Electrocoagulation 11 (57.9) 39 (52.0) 0.55
　Foley catheter indwelling 15 (78.9) 58 (77.3) 0.33
　Visual urethrotomy 0 2 (2.7) 0.01
TURP: transurethral resection of the prostate, a: p＜0.05 by 
Fisher’s exact test
TABLE 3. Odds ratio of rehospitalization due to post-TURP com-
plications
Variables p-value OR (95% CI)
Age 0.09 1.108 (0.994-1.193)
Prostate volume 0.61 1.002 (0.992-1.015)
Operative time 0.27 0.978 (0.961-1.032)
Sitz bath 0.006 1.134 (1.022-1.193)
Diabetes mellitus 0.22 1.044 (0.978-1.115)
Hypertension 0.53 0.998 (0.895-1.109)
TURP : transurethral resection of the prostate, OR: odds ratio, CI:
confidence interval
due to post-TURP complications are summarized in Table 
3. There were no significant risk factors for rehospitaliza-
tion due to post-TURP complications. However, although 
not statistically significant, the risk of rehospitalization 
within 1 month after TURP owing to postoperative compli-
cations was 1.13-fold higher in the no warm water sitz bath 
group than in the warm water sitz bath group (p=0.12, OR= 
1.134, 95% confidence interval [CI] 0.925 to 2.512).
　In the warm water sitz bath group, 122 patients performed 
the procedure for 5 days or less after being discharged from 
the hospital, whereas 237 patients performed the proce-
dure for more than 5 days. However, there were no sig-
nificant differences in the complication rate according to 
duration of warm water sitz bath treatment.
DISCUSSION
Warm water sitz baths are frequently recommended after 
anorectal operations, even though no scientific evidence is 
available to indicate that sitz baths can promote faster 
healing or offer reductions in postoperative symptoms 
[5,8]. The exact physiology of the benefits of warm sitz 
baths is as yet unknown, although a plausible hypothesis 
was proposed by Spitzbart and Scharner [9]. He observed 
that the incidence of spontaneous micturition increased in 
patients with urinary retention after hemorrhoidectomy 
while performing warm sitz baths, even though there were 
no significant changes in the vesical pressure or electro-
myogram (EMG) activity of the external urethral sphincter 
with water baths. He proposed that the micturition on sit-
ting in a warm water bath might be initiated by reflex in-
ternal urethral sphincter relaxation. The thermosphinc-
teric reflex elicited by a warm sitz bath may lead to relaxa-
tion of the internal urethral sphincter, thereby causing ves-
ical contraction and micturition [9]. Furthermore, other 
perceived benefits include improved anal hygiene and 
symptomatic relief for some patients [10]. However, there 
is also a report that contradicts the benefit of sitz baths [11]. 
That study concluded that sitz baths did not show effects 
such as pain relief, wound healing, or reduction in con-
sumption of analgesics, and thus that there is no evidence 
for prescribing sitz baths in the posthemorrhoidectomy 
period. Even though there are inconsistent findings re-
garding the benefits of sitz baths, we found a trend toward 
a lower incidence rate of rehospitalization after TURP in 
the warm water sitz bath group. Future prospective studies 
are needed to support the use of sitz baths in the post-TURP 
period. As far as we know, this is the first study to determine 
the efficacy of warm water sitz baths in patients who have 
undergone TURP. 
　Despite the improvements not only in surgical instru-
ments but also in surgical technique, the rate of morbidity 
was as high as 30%, including bleeding, infection, urinary 
retention, incontinence, urethral stricture, and bladder 
neck stenosis [12,13]. Of these complications, urethral 
stricture after TURP results from infection, mechanical 
trauma, ischemic urethral mucosa, prolonged indwelling 
catheter time, use of local anesthesia, and electrical injury 
[14,15]. In our study, we observed that the incidence of ure-
thral stricture after TURP was lower in the warm water 
sitz bath group than in the no sitz bath group. Oladokun 
et al reported, although not a study of TURP, that sitz baths 
after episiotomy promoted postoperative wound healing 
[16]. The mechanism of the process is not yet clear. Park 
et al observed that maintaining the temperature of the ure-
thra with warm irrigation solution during combined tran-
surethral resection and vaporization of the prostate de-
creased the incidence of urethral stricture compared with 
the room temperature irrigation solution group [17]. They 
observed that a lower temperature might be another cause 
of urethral stricture after TURP. The mechanical damage 
in the urethral mucosa leads to leakage of urine, resulting 
in inflammation and scar formation. In the case of our 
study, the procedure and sitz bath were not done simulta-
neously but at different times, but the study by Oladokun 
et al suggests that the wound healing effect of sitz baths 
takes place by keeping the temperature warm and promot-
ing vasodilation, which leads to improved circulation [16]. 
From this point of view, postoperative care with warm wa-
ter sitz baths might have the benefit of preventing in-
flammation and scar formation. Future prospective con-
trolled trials are needed to elucidate the underlying mecha-
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nism explaining how warm water sitz baths lower the in-
cidence of urethral stricture. 
　The present study had some limitations. Because our 
study had a retrospective design, there were no data on 
monitoring or objective assessment of symptoms and out-
comes of warm sitz baths. Another limitation of our study 
was that we depended on the patients’ self-report of wheth-
er they practiced warm sitz baths or not. Even though prop-
er instructions for performing warm sitz baths were given 
to the patients, we cannot be sure what the temperature 
of the water or duration of the procedure was. An ideal 
method for sitz baths and an optimal duration need to be 
elucidated. Also, the fact that the data were collected from 
3 surgeons may be another limiting factor. Surgeons who 
recommend sitz baths and surgeons who do not may have 
different surgical techniques, which may lead to different 
postoperative complication rates. 
CONCLUSIONS
Warm sitz baths reduced postoperative complications such 
as urethral stricture in our study. These results suggest 
that large-scale prospective studies are needed to establish 
more current and reasonable guidelines for care during the 
post-TURP period. 
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